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(54) PROPELLER FAN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the stiffness of 
a blade by forming a reinforcing rib integrally on a blade 
body or (and) a cover body making a hollow blade. 
SOLUTION: A propeller fan made of a cylindrical boss 1 
and a plurality of blades 2, 2 protrudingly provided on the 
periphery of the boss 1, is composed of a fan semi- 
molding body 6 made from a integrally molded article of 
synthetic resin including the boss 1 and a blade body 3 
making one surface side of the blade 2, and a cover 
plate 4 made of the synthetic resin joined to the blade 
body 3 through a hollow part 5. Reinforcing ribs (e.g. 
intersecting ribs 9, 10) projecting toward each other are 
integrally formed on the blade body 3 or (and) the cover 
plate 4 to improve the stiffness of the blade 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more wings which protruded on the periphery of a cylindrical shape-like boss 
(1) and this boss (1) at one (2), (2) The fan half Plastic solid which consists of one mold goods of 
the synthetic resin which consists of a body of a wing (3) which is the propeller fan which 
consists of .. and constitutes the whole surface side of said wing (2) with said boss (1) (6), The 
propeller fan which is constituted by the cover plate made of synthetic resin (4) joined to said 
body of a wing (3) in the condition of having made the centrum (5) intervening, and is 
characterized by forming in one the stiffening rib which projects toward the other party mutually 
in said body of a wing (3) or (reaching) cover plate (4). 

[Claim 2] the radial rib (8) prolonged in the centrifugal direction in said stiffening rib, and (8) — 
a .. and this radial rib (8) and (8) — said propeller fan according to claim 1 characterized by 
constituting by the crossover rib (9) which intersects .., and (10). 

[Claim 3] the root stiffening rib (11) with which only a predetermined dimension is prolonged in 
the centrifugal direction in the root section (3a) in said body of a wing (3), and (11) — the 
propeller fan of said claim 1 characterized by forming .. in one, and claim 2 given in any 1 term. 
[Claim 4] The propeller fan of said claim 1 characterized by not joining the head, the body of a 
wing (3), or cover plate (4) of said stiffening rib (8), (9), (10), and said root stiffening rib (11) 
thru/or claim 3 given in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to a propeller fan. 
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[0002] 

[Description of the Prior Art] Generally, although two or more wings are formed in the periphery 
of the boss for supporting a motor revolving shaft pivotably and it is constituted, the propeller 
fan is made advantageous [ adopting the wing of an aerofoil configuration by which thickness 
becomes thin gradually toward the trailing-edge section from the first transition section ] when 
aerodynamic characteristics are taken into consideration. 

[0003] In order for lightweight synthetic resin to attract attention as wing construction material 
of a propeller fan on the other hand and to attain lightweight-ization of a propeller fan, the 
attempt which makes hollow the interior of a wing of the above-mentioned aerofoil configuration 
is also made. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the case of the propeller fan of the 
above-mentioned configuration, there is a possibility that the rigidity of a wing may run short by 
formation of a centrum of what can attain lightweight-ization, and there is a problem that it is 
difficult to carry out the thinning of the wing for the further lightweight-izing. 
[0005] The invention in this application was made in view of the above-mentioned point, and 
aims at raising the rigidity of a wing to the body of a wing or (reaching) cover plate which 
constitutes a hollow wing by forming a stiffening rib in one. 
[0006] 

[Means for Solving the Problem] In invention of claim 1 , as above-mentioned The means for 
solving a technical problem, with the cylindrical shape-like boss 1 two or more wings 2 and 2 
which protruded on this boss's 1 periphery at one — the propeller fan which consists of .. with 
fan half Plastic solid 6 which consists of one mold goods of the synthetic resin which consists of 
said body 3 of a wing which constitutes the whole surface side of said wing 2 with a boss 1 While 
the cover plate 4 made of synthetic resin joined to said body 3 of a wing in the condition of 
having made the centrum 5 intervening constitutes, the stiffening rib which projects toward the 
other party mutually in said body 3 of a wing or (reaching) cover plate 4 is formed in one. 
[0007] By having constituted as mentioned above, a stiffening rib will be formed in the centrum 5 
of a wing 2, and the rigidity of a wing 2 can be raised. Consequently, it becomes possible to 
attain the thinning of a wing 2, and further light weight-ization can be attained. 
[0008] the radial ribs [ as / in invention of claim 2 ] 8 and 8 prolonged in the centrifugal direction 
in said stiffening rib in a propeller fan according to claim 1 — the .. and this radial ribs 8 and 8 — 
when the crossover ribs 9 and 10 which intersect .. constitute, a stiffening rib serves as grids 
structure and the rigidity of a wing 2 improves further. 

[0009] the root stiffening ribs 1 1 and 1 1 with which only a predetermined dimension is prolonged 
in the centrifugal direction in root section 3a [ as / in invention of claim 3 / in / on the propeller 
fan of claim 1 and claim 2 given in any 1 term, and / said body 3 of a wing ] — when .. is formed 
in one, the rigidity of the bond part of the body 3 of a wing and a boss 1 will be strengthened. 
[0010] In [ as / in invention of claim 4 ] the propeller fan of claim 1 thru/or claim 3 given in any 

1 term, also when it is made not to join the head, the body 3 of a wing, or cover plate 4 of said 
stiffening ribs 8, 9, and 10 and said root stiffening rib 1 1 and the pressure differential at the time 
of thermal expansion or air transport arises, the burst of a wing 2 can be prevented because a 
cover plate 4 deforms. 

[0011] 

[Embodiment of the Invention] Hereafter, with reference to an attached drawing, the gestalt of 
suitable operation of the invention in this application is explained in full detail. 
[0012] Although it has the cylindrical shape-like boss 1 and the wings 2, 2, and 2 of plurality (for 
example, three sheets) which protruded on one at this boss's 1 periphery and is constituted as 
this propeller fan is shown in drawing 1 and drawing 2 The body 3 of a wing which said each wing 

2 is really fabricated with said boss 1, and constitutes the whole surface side (namely, suction- 
surface side) of said wing 2 f It consists of a cover plate 4 joined in the condition of having made 
the centrum 5 intervening to this body 3 of a wing, and considers as the aerofoil configuration to 
which thickness becomes thin gradually toward the trailing-edge section from the first transition 
section about the hand of cut M. 
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[0013] moreover, two or more radial ribs 8 and 8 prolonged in a projection and the centrifugal 
direction toward said cover plate 4 as shown in said body 3 of a wing at drawing 3 and drawing 4 
— the and this radial ribs 8 and 8 — the crossover ribs 9 and 9 which intersect ... and the root 
stiffening ribs 1 1 and 1 1 with which only a predetermined dimension is prolonged in the 
centrifugal direction in body root section of wing 3a .. is formed in one at intervals of 
predetermined, on the other hand — said cover plate 4 — said body 3 of a wing — going — a 
projection and said radial ribs 8 and 8 — the crossover rib 1 0 which intersects is formed in 
one. In addition, said boss 1 and body 3 of a wing are used as fan half Plastic solid 6 which 
consists of one mold goods of the synthetic resin (for example, glass fiber consolidation 
polypropylene, glass fiber consolidation styrene resin, etc.) of high intensity, and said cover plate 
4 is also constituted by the synthetic resin (for example, glass fiber consolidation polypropylene, 
glass fiber consolidation styrene resin, etc.) of high intensity. A sign 7 is the axial hole formed in 
order to fit a motor revolving shaft in a boss 1. 

[0014] the radial ribs 8 and 8 by the side of said body 3 of a wing — the intersection with the 
crossover rib 10 by the side of .. and said cover plate 4 As shown in drawing 5 (b), while cutting 
deeply from the head of said radial rib 8 to the one half of the standup dimension of this rib 8 
and forming the notching slot 12 As it cuts deeply from the head of said crossover rib 10 to the 
one half of the standup dimension of this rib 10, and the notching slot 13 is formed, and it is 
good also as structure which fitted in these notching slots 12 and 13 of each other and is shown 
in drawing 5 (b) It is good also as structure which cut all the standup dimensions of this rib 8 
deeply from the head of said radial rib 8, formed the notching slot 14, and fitted the crossover rib 
10 by the side of a cover plate 4 in this notching slot 14. In addition, said notching slot 14 may 
be formed in the crossover rib 10 by the side of a cover plate 4, and the radial rib 8 of body of 
wing 3 ** may be fitted in this notching slot 14. 

[0015] The periphery edge of said cover plate 4 is joined through the joint 15 which consists of 
the same synthetic resin (for example, glass fiber consolidation polypropylene, glass fiber 
consolidation styrene resin, etc.) as fan half Plastic solid 6 and a cover plate 4. 
[0016] The manufacture approach of the propeller fan of the above-mentioned configuration is 
explained with reference to drawing 6 thru/or drawing 10 . 

[0017] This propeller fan is manufactured using the metal mold 16 and 17 of the couple which 
has the 1st cavity 18 for fabricating said fan half Plastic solid 6, and the 2nd cavity 19 for 
fabricating said cover plate 4, as shown in drawing 6 . In the case of this example, one metal 
mold 16 is used as the migration metal mold which carries out horizontal migration to the metal 
mold 17 of another side, and let metal mold 17 of another side be the slide metal mold slid in the 
vertical direction. 

[0018] Said 1st cavity 18 is formed between the male 20 formed in said migration metal mold 16, 
and the female mold 21 formed in said slide metal mold 17, and said 2nd cavity 19 is formed 
between the male 22 formed in said migration metal mold 16, and the female mold 23 formed in 
said slide metal mold 17. The sprue by which a sign 24 leads melting synthetic resin to said 1st 
and 2nd cavities 18 and 19, the runner from which 25 becomes the inlet port of the melting 
synthetic resin to said 1st and 2nd cavities 18 and 19, and 26 are the injection nozzles for 
injecting melting synthetic resin. 

[0019] Subsequently, the procedure of manufacturing a propeller fan using the equipment of the 
above-mentioned configuration is explained. 

[0020] First, as shown in drawing 6 , die matching of the migration metal mold 1 6 and the slide 
metal mold 17 is carried out, and where the 1st cavity 18 and 2nd cavity 19 are formed between 
the sex molds 20 and 21 and the sex molds 23 and 22, melting synthetic resin (for example, glass 
fiber consolidation styrene resin) is injected from the injection nozzle 26 to sprue 24. Then, as 
shown in drawing 7 , said the 1st cavity 18 and 2nd cavity 19 are filled up with melting synthetic 
resin (for example, glass fiber consolidation styrene resin), and fan half Plastic solid 6 and a 
cover plate 4 are fabricated in each cavities 18 and 19, respectively. 

[0021] Drawing 8 is made to isolate the migration metal mold 16 from the slide metal mold 17 
with the mold switchgear which is not illustrated, after cooling solidification of said fan half 
Plastic solid 6 and a cover plate 4, as an arrow head A shows. Then, a female mold 21 and a 
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male 22 secede from fan half Plastic solid 6 and a cover plate 4, and fan half Plastic solid 6 and 
a cover plate 4 remain in a male 20 and a female mold 23. The scrap resin 27 solidified in sprue 
24 and runner 25 grade at the time of this mold aperture is made to carry out separation drop. 
[0022] Subsequently, if the migration metal mold 1 6 is moved in the direction of arrow-head C 
and die matching of both the metal mold 16 and 17 is carried out after making the upper part 
(namely, direction shown by the arrow head B) carry out slide migration of the slide metal mold 
1 7 by the driving means which is not illustrated as shown in drawing 9 , a cover plate 4 will lay on 
top of said fan half Plastic solid 6. Then, the 3rd cavity 28 is formed in the surroundings of a 
cover plate 4. This 3rd cavity 28 will be opened for free passage by sprue 24 through a runner 
25. 

[0023] If the injection nozzle 26 is set to said sprue 24 and melting synthetic resin (for example, 
glass fiber consolidation styrene resin) is poured into the basis of this condition, as shown in 
drawing 1 0 Said 3rd cavity 28 is filled up with melting synthetic resin, the joint 1 5 of said fan half 
Plastic solid 6 and cover plate 4 is formed, and joining junction is mutually carried out in the 
condition that the cover plate 4 made the centrum 5 placed between the bodies 3 of a wing of 
fan half Plastic solid 6 by this joint 15. And if a mold aperture is carried out after cooling 
solidification of said joint 15, the propeller fan of hollow blade structure will be obtained. 
[0024] That is, according to the gestalt of this operation, the propeller fan which has a hollow 
blade according to the simple process of injection of the die matching by the vertical slide of the 
horizontal migration of the migration metal mold 1 6 and the slide metal mold 1 7 and a mold 
aperture, and melting synthetic resin is obtained. 

[0025] In addition, in the gestalt of the above-mentioned implementation, although he is trying to 
form a stiffening rib in both the body 3 of a wing, and the cover plate 4, this stiffening rib may be 
formed only in the body 3 of a wing, or a cover plate 4. 

[0026] Moreover, although he is trying to form a joint 1 5 with the same synthetic resin as fan 
Plastic solid 6 and a cover plate 4, you may make it form with the synthetic resin which has 
other properties (for example, flexibility etc.). 
[0027] 

[Effect of the Invention] two or more wings 2 and 2 which protruded on the periphery of the 
cylindrical shape-like boss 1 and this boss 1 at one according to invention of claim 1 — the 
propeller fan which consists of .. Fan half Plastic solid 6 which consists of one mold goods of the 
synthetic resin which consists of said body 3 of a wing which constitutes the whole surface side 
of said wing 2 with a boss 1 , While the cover plate 4 made of synthetic resin joined to said body 
3 of a wing in the condition of having made the centrum 5 intervening constitutes Since the 
stiffening rib which projects toward the other party mutually is formed in one and the rigidity of a 
wing 2 was raised to said body 3 of a wing or (reaching) cover plate 4, it becomes possible to 
attain the thinning of a wing 2, and is effective in the ability to attain further lightweight-ization. 
[0028] the radial ribs [ as / in invention of claim 2 ] 8 and 8 prolonged in the centrifugal direction 
in said stiffening rib in a propeller fan according to claim 1 — the .. and this radial ribs 8 and 8 — 
when the crossover ribs 9 and 10 which intersect .. constitute, a stiffening rib serves as grids 
structure and the rigidity of a wing 2 improves further. 

[0029] the root stiffening ribs 1 1 and 1 1 with which only a predetermined dimension is prolonged 
in the centrifugal direction in root section 3a [ as / in invention of claim 3 / in / on the propeller 
fan of claim 1 and claim 2 given in any 1 term, and / said body 3 of a wing ] — when is formed 
in one, the rigidity of the bond part of the body 3 of a wing and a boss 1 will be strengthened. 
[0030] In [ as / in invention of claim 4 ] the propeller fan of claim 1 thru/or claim 3 given in any 
1 term, also when it is made not to join the head, the body 3 of a wing, or cover plate 4 of said 
stiffening ribs 8, 9, and 10 and said root stiffening rib 1 1 and the pressure differential at the time 
of thermal expansion or air transport arises, the burst of a wing 2 can be prevented because a 
cover plate 4 deforms. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the propeller fan concerning the gestalt of operation of 
the invention in this application. 

[Drawing 2] It is the II — II sectional view of drawing 1 . 

[Drawing 3] It is the expanded sectional view of the wing section in the propeller fan concerning 
the gestalt of operation of the invention in this application. 

[Drawing 4] It is the top view showing the condition of having removed the cover plate of the 
wing section in the propeller fan concerning the gestalt of operation of the invention in this 
application. 

[Drawing 5] It is the decomposition perspective view showing the structure of the intersection of 
the radial rib and crossover rib in the propeller fan concerning the gestalt of operation of the 
invention in this application. 

[Drawing 6] It is the sectional view showing the die matching condition in the case of fabricating 
the fan half Plastic solid and cover plate of metal mold which are used in the manufacture 
approach of the propeller fan concerning the gestalt of operation of the invention in this 
application. 

[Drawing 7] It is the sectional view showing the condition of having fabricated the fan half Plastic 
solid and cover plate of metal mold which are used in the manufacture approach of the propeller 
fan concerning the gestalt of operation of the invention in this application. 

[Drawing 8] It is the sectional view showing the mold aperture condition after fabricating the fan 
half Plastic solid and cover plate of metal mold which are used in the manufacture approach of 
the propeller fan concerning the gestalt of operation of the invention in this application. 
[Drawing 9] It is the sectional view showing the condition of having compared the fan half Plastic 
solid and cover plate of metal mold which are used in the manufacture approach of the propeller 
fan concerning the gestalt of operation of the invention in this application. 
[Drawing 10] It is the sectional view showing the propeller-fan shaping condition of the metal 
mold used in the manufacture approach of the propeller fan concerning the gestalt of operation 
of the invention in this application. 
[Description of Notations] 

1 — a boss and 2 — a wing and 3 — the body of a wing, and 4 — a cover plate and 5 — a 
centrum and 6 — a fan half Plastic solid and 8 — a radial rib, and 9 and 10 — a crossover rib 
and 11 — a root stiffening rib and 1 6 — metal mold (migration metal mold) and 17 — metal mold 
(slide metal mold) and 18 — the 1st cavity and 19 — the 2nd cavity and 20 — a male and 21 — 
a female mold and 22 — a male and 23 — a female mold. 



[Translation done.] 
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[0018] mfia^ i ©* * tff- -< is H>iie^*ti# 

M 1 6 tcj&jfcS ftfcitM 20i Huta^ 5 4 K^Sf 1 7 (C 

$ titcmm 2 i ©rb icnrn s n . wuiam 2 © * * tr 
^ ^ i9«. kfib^Ki^ 1 6 ocjfMsti/ctiis 2 2 4 

W 1 7 fcff2j&3ft/clfltS2 3 tCDffllcB 
j&Ztix^z. 2 4 ixiji-mmi to £Vm2* + V7- so 
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-< i 8 , 19 ^mm^fmrn^m < * sow- > 25 wiu 

lam 1 *Jj;t>*lfl2 ©+ tk'f-f 18, 19 ^©^^ 
f§Mi©An4&£^>y\ 2 6 (i^it^Wfli^WHi-r 

[0 0 1 9 3 otvc. ±iafit>*£©gg£ffli>-t:/p^7 

[0 020 ] *-T. 06Km-T«fc^K, flt^l 6 4 
7.^4 K^Sl 7i*^*D#bT, «S2 0, 2 1 
<blBS4^2 3 , 2 2 £©58^1©* + tff--< 1 8 
2©++f 7--* 1 9 £^RSL/ct»Si-C. X7VI/-24 

cfc^CC, »ifiami©+f t^-t 1 8*J<fcD c SI2©*f b* 

i g ccjgftte&ttMi <mw. tivxmwmit** 

\s>9Wi) §*+trf--/ 18, 1 9K*JO 

T7 7 6 *$ J: O'Sffi 4 ifi*ti j etiJ$3& 3 ti 

So 

[002 1 ] r >^JfJ<*6*SctO*M«4©^iP 

-C^-T^^tC. WiS16?:^7-/ FM17*^ilf 
pgg-tf-So T-Si. BBS 2 1 fc J:0'SiM2 2 ifi? r 

J:0'S«4«. WM2 0id^mm2 3{C^-5> 0 C©S 
gSt^C. ^7';U-2 4tectt>*-7>^2 5^tC*5^T@ 

{bu/cx^^^^wi2 7«. ^mr^^ens,, 

[002 2 ] otvc. Hg^-TJ;^^, 
17*. HS?OJttt»IB»*S«:«fc»3±^ (fin%. ^EPB 
■c^r*iaj) CCX^-Y F^K)3-t±fcft. #K)^S1 6* 
^EnC*f6j{C#«i5-ti-T. liSl 6. 1 7£39£*3-e 
•T-Si, Mia7r>^R5c^»6iC^«4*5M*a^to-S6 
S«4©^0(C^3©+1> t'T^-f 2 8*5 
C©f3©#t f f--f 2 8«, 5>t2 5 
iff U t X ^ - 2 4 IC Ji ii 3 n S C t £ fi £ „ 
[00 2 3] C 4 K. HUtaX7-;U-2 4(CW 

5*im»itx*i'>m5) saAt44, si o«:^ 
%m s n. Btrie^ 7 >mmB# 6 4^®4 £ ©®^sp i 

6 ©;Htg## 3 JC^« 4 # *^gP 5 */ra 5 ti-/ctfc«i-C 

st,Hc^»^sn-5>. tox, HtriBS^gc i 5 ©?^*p 

[ 0 0 2 4 3 «3 . 2^U6©^(C«fcn«. 
6ft£©-C&£„ 

[0 0 2 5 3 ±ffiHJt©»J»«:*jc»rB. 

#3iM4 4©W^Cffl^ffl y ^WSi^KL 
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[0 02 6 ] }g^gfn 5^7 7 >«6fciD ! 

fi!>©#t4 *WT4^BR«J!SK«fc») 
[0 027] 

2. 2- • Lfrhtn&v'U^yy y BulB^ 1 i 10 
P3!l14*l«i*-2) e fc i 5(CL/t©-C. 331g2©?gfi?ft£0£* 

5 a. 

[0028] n&m 2 omutistt 2>£'?ic, m>m i 20 

8, 8- • i^-rS^y^, 10i(Cj:0^0 

[0 02 9 ] W*^3 OSWKfcWS J: 5 K. 1 
teJ:0*lft*«2©^-rn^— WBt8©7*P^7^ r >(C 

Tjfai,cw\jttmcwuv&tiwwms.m ^ 1 1 . 1 1 
• • z-iticftmvtcms. mm&fts 1 £©*s 30 

[0030] HI3J894 ©^KteWS J: 5 K. §t*>S 1 
fc^-C. MIBffi^ffl 'J ^ 8 . 9 , 10 *}«fc umWBtfWS 
«fc 5 K Ofc»&. *UI*«*2ttB#«::feW*JE 
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[a i ] ^m.^Momnrnmicfrfrzya^ o ■? > 

©£4*11.0 

[02 ] 0 1 © i i - i i 

[03] #ligk&HE©3iJfe©Jfo<SK A*l>7'D'<77r> 
(C*J W £ iRfg3B©*fc*;»rH0"C * S . 
[04 ] *Ba^B^©J|)!Sl©^SI4c*^a7'D^^ 7 r > 

[05 ] ^mSH^CDjl^^CC^^-S^P-^^ 7 t > 

#«?*tt&0-c&£. 

[06] ^^^©ilJ&S©^^* 5 ST'o^^Ty 
ffi0-C&£. 

[07] *Ba^B^©jiife©^K7!)^€>^p-^57 7 > 

[08] *^BJ©SIJfe©^tC*^S7 - a^^ 7r> 

©*{j®^i*(cfec^-cmi-^na^©7 7 >¥-f&B#& 

So 

[09 ] ^m^^mM^B^c^^ti^ y 7 > 
©»jS^Ktet,^rfflC»6nS^©7 7 >#l&0{*<!: 

^<h^??#^-a-/ct^ ; &^-r»Tffl0r*s„ 

[010] ^SR^©H*6©?f^K^*iS-7*n^^7 7 
>©SS{j&^ffiK*iCirffli^ns^S[©7'a'~<^ 7 7 > 
j^t^l?rm-r WrB0r * S. 

ltt#'X. 2ttjfJ*» 3(i^«*ft. 4«S«. 5 tit 1 
£SB. 6«7r>¥«. 8»J&*H#'J:?\ 9, 10 

assay ?\ 1 utmmmmmv^. ie«is (f 

M^S) . 17i^S (X7^K^!) . 18»^l© 
* + b'r--f. 1 9af£2©*+ ffM . 20«*SM. 2 
ltt«S!. 2 2 8*38. 2 3tt*3S. 



[02] 



is 2 
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[09] 



[010] 
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